NNJ is a common condition worldwide, and appears to be particularly prevalent in Southeast Asia. A survey in Hong Kong has shown that more than 85% of newborns has a peak serum bilirubin level of more than 12 mg/dl, and 10% of infants requires phototherapy. 1 It is a common practice of Chinese women to take herbal remedies during pregnancy for a variety of reasons. The possible association between antenatal exposure to Chinese herbs and postnatal development of NNJ has aroused the interest of pediatricians in the locality. A study conducted in Singapore in 1980 has shown that glucose-6-phosphate dehydrogenase (G6PD)-deficient babies born to mothers who had taken herbs during pregnancy developed more severe hyperbilirubinemia when compared to those whose mother had not taken herbs. 2 In a study on 1004 mother-baby pairs, we serially monitored the baby serum bilirubin of healthy newborns delivered consecutively in a regional hospital. 3 The infants were kept in the hospital after birth for at least 5 days, and those who were found to be G6PD-deficient on cord blood for at least 10 days. Our findings showed that as many as 54% of the mothers did take herbs at one time or the other during pregnancy (in a recent survey conducted in 2000, we have found that herbs were consumed by 35% of pregnant women in Hong Kong). Nine herbal items were most commonly consumed, including 5-Flower tea (consisting of five common plants), Nelumbo nucifera, Angelica sinensis, Lithospernum officinale, Panax ginseng, 13B herbs (a combination of 14 herbs), Prunella vulgaris, 12B herbs (a combination of 13 herbs), and Lonicera japonica. Most of the mothers took herbs because they were told by their mothers or mothers-in-law that the herbal remedies could give them vitality, ensure firm implantation of the embryo, relieve a number of common discomforts during pregnancy, or facilitate smooth labor. It is worth noting that although many mothers took herbs during the late stage of pregnancy, most stopped doing so during the last week of pregnancy. Our findings showed that there was no difference in the degree of jaundice between the infants born to mothers with or without antenatal consumption of herbs. Subgroup analysis of babies with G6PD deficiency also demonstrated no association between peak serum bilirubin levels and maternal herb consumption. From this study, we concluded that maternal consumption of herbs during pregnancy had no effect on the degree of NNJ in their babies in our locality.
HERBAL TREATMENT OF NNJ IN CHINA
Jaundice was described in Chinese literature as early as 3000 years ago. In the first Chinese medical book, Nei Ching (Book of Internal Medicine), which was written in 1000 BC, jaundice was Herbal treatment of neonatal jaundice ( NNJ ) has been practiced in China for a long time. Even to -date, a variety of herbal items, including ''Yinchin'' ( Artemisia ), ''Huang -qin'' ( Scutellaria ), ''Da -huang'' ( Rheum officinale ), ''Gan -cao'' ( Glycyrrhiza ), and ''Huang -lin'' ( Coptis chinesis ), are still being prescribed to jaundiced infants, often in combination with modern treatment such as phototherapy and exchange transfusion. Their efficacy has, however, not been tested by properly conducted randomised controlled trial. On the other hand, exposure to herbs either before or after birth has been suspected to be a cause of hemolysis and jaundice in the newborns. It is also widely believed in the Chinese community that a number of herbal items are hemolytic agents in infants deficient in the enzyme glucose -6 -phosphate dehydrogenase ( G6PD ). The belief is so deep rooted that each infant detected to have G6PD deficiency by neonatal cord blood screening is given a G6PD deficiency alert card, which states that the child must avoid these herb items for life. In a cohort of 1008 mother -infant pairs, however, we have previously shown that there was no association between maternal herb consumption during pregnancy and the incidence or severity of neonatal hyperbilirubinemia in their offsprings, including those who were deficient in G6PD. A thorough search of medical literature also fails to detect any evidence that any of the herbs stated in the G6PD deficiency alert card causes hemolysis in G6PD -deficient subjects. Thus, there are many misunderstandings and unsubstantiated beliefs about the relationship between herbal medicine and NNJ. Given the potential usefulness of Chinese traditional medicine, which has been practiced for almost 3000 years and is still gaining momentum in the modern days, extensive scientific studies to determine the therapeutic efficacy and potential harmful effects of the various herbal items are warranted. Journal of Perinatology 2001; 21:S98 -S100.
described as ''yellow skin, yellow sclera, yellow urine.'' NNJ was first described in the book ''On the Origins and Symptoms of Diseases'' written in 610 AD, in which NNJ was alleged to be caused by the ''heat'' produced by the mother's viscera. ''Heat'' is a common Chinese medical term used to describe all kinds of physiological and pathological dysfunctions of the body. NNJ in the Chinese medical concept is a condition that originates from intrauterine life. NNJ was referred to as ''tai huang,'' meaning fetal jaundice. Another term ''tai dan'' referred to more severe jaundice, which might be the equivalent of pathological jaundice in modern terms. NNJ had been attributed to both ''internal'' and ''external'' causes. Internal causes that have been implicated included ''heat and moisture'' acquired from the womb or breast milk. External causes that have been described included toxins and demons, which most likely referred to infective agents. The Chinese medical practitioners also recognized ''weakness'' and ''lack of protection'' of the newborns. Biliary obstruction, referred to as ''stasis of blood flow,'' as well as inherited conditions had also been mentioned as causes of NNJ. The old Chinese literature also had very detailed and accurate description of the clinical features of kernicterus. Herbal medicine has been used to treat NNJ for a long time, and is still practiced in some parts of China up to the recent decades. Professor Ho Nei Kiong of Singapore has done an extensive survey of the literature describing the use of herbal treatment of NNJ in various parts of China. 4 In this survey, the most commonly used herbal item for the purpose was ''Yin-chin'' (Oriental wormwood, Artemisia), followed by ''Huang-qin'' (skullcap root, Scutellaria), ''Dahuang'' (rhubarb, Rheum officinale), ''Gan-cao'' (licorice, Glycyrrhiza), and ''Huang-lian'' (goldthread rhizome, Coptis chinesis). The infants were, however, at the same time treated with a variety of other herbs or herbal combinations, as well as western medicine including steroids, plasma, phototherapy, phenobarbitone, and exchange transfusion. In the Chinese medical literature, the pharmacological properties of these herbs had been described. Many of these herbs have a bacteriostatic effect on a number of bacteria. 5, 6 Some have been shown to have an immunosuppressive effect on the anti-A, anti-B, and anti-D antibodies. 7 A choleretic action of increasing bile excretion by rendering bile juice more dilute has been observed in some. 8 Gan-cao contains ingredients with adrenocorticosteroid action. 9 A number of case series have been published showing that herbal treatment using ''Yin chin'' and other herbs resulted in more speedy subsidence of jaundice than those who were treated with western medicines. However, little is know about the nature of these western medicines or the methodology used in these studies. In the English literature, there is a report on a study investigating the effect of Yin chin, Gardenia, Da huang, and Huang qin on bilirubin metabolism in rats. The finding showed that treatment with these herbs resulted in induction of UDPglucuronide-transferase and C-glutathione-transferase. 10 The effects, however, were only small compared to the enzyme induction property of phenobarbitone. It can be concluded that although herbal treatment of NNJ has been practiced for a long time in China, its effectiveness remains doubtful and no convincing evidence, either pharmacological or epidemiological, has demonstrated its usefulness. The evaluation of the role of herbal treatment in NNJ requires properly conducted randomized clinical trials.
DO HERBS CAUSE HEMOLYSIS IN INFANTS WITH G6PD DEFICIENCY?
G6PD deficiency is a prevalent condition in Southeast Asia. In Hong Kong, 4.4% of males and 0.35% of females are affected by this condition. 11 It is a common belief in the Chinese community that a number of herbs could cause hemolysis in babies with G6PD deficiency. In Hong Kong, the G6PD deficiency alert card given to G6PD-deficient infants states that certain herbal items, notably ''Chuen-lin,'' ''Ma-huang,'' ''La-mei-hua,'' ''Gin-inhua,'' and ''Pearl powder'' should be avoided. Some of these herbs are commonly consumed by pregnant women, and also often used for the treatment of neonatal ailments including jaundice. However, going through the English literature, there was no convincing evidence that these herbs were indeed hemolytic agents in G6PD deficiency. Only one case report from Singapore has incriminated exposure to ''Chuen-lin,'' or its main constituent berberine, as the cause of hemolysis and kernicterus in a baby with G6PD deficiency. 2 However, the report did not demonstrate any causal relationship between Chuen-lin and hemolysis. In a recent review by Valaes 12 on G6PD deficiency-associated NNJ, no convincing epidemiological data relating Chinese herbs to hemolysis in G6PD deficiency could be identified. It therefore appears that what we have been preaching and practicing for a long time has not been supported by either pharmacological or epidemiological evidence. However, the belief has been so deep rooted and could have resulted from repeated clinical observations, although documentation in medical literature has been scanty. Given the increasing popularity of herbal remedies not only locally but also on a worldwide scale, further research is much needed to clarify this important relationship between herbs and G6PD deficiency.
